
PLASMID AND PHAGE VECTORS

A vector is used to amplify a single molecule of DNA into many 

copies.

A DNA fragment must be inserted into a cloning vector.

A cloning vector is a DNA molecule that has an origin of replication 

and is capable of replicating in a bacterial cell.



Vectors must be able to replicate autonomously in the host cell and must have at

least one usable restriction enzyme site for the introduction of foreign DNA.

In addition, a vector should also have:

• selectable markers (to select for cells that have taken up the vector DNA);

• a range of restriction enzyme sites available for cloning,

• insertional inactivation indicator genes (i.e., genes that are insertionally

disrupted by the cloning process to indicate that cloning has occurred);

• a promoter (preferably a strong one) upstream of the cloning site;

• a terminator (strong enough to match the strength of the promoter)

downstream of the cloning site (this makes the vector an expression vector);

• an origin of replication

General Features of Vectors



Plasmids are circular, double-stranded DNA molecules that exist in bacteria

and in the nuclei of some eukaryotic cells.

They can replicate independently of the host cell.

The size of plasmids ranges from a few kb to near 100 kb

They can hold up to 10 kb fragments
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Conjugative plasmid



The basic steps in preparation of total cell DNA from a 

culture of bacteria



Preparation of a cell extract



Removal of protein contaminants by phenol extraction.







Preparation of a cleared lysate.





Plasmid purification by the alkaline denaturation 

method



Plasmid Isolation





Purification of plasmid DNA by EtBr–CsCl density gradient 

centrifugation





DNA manipulating enzyme







The reactions catalyzed by DNA polymerases



 (a) The basic reaction: a new DNA strand is synthesized in the

5′ to 3′ direction.

(b) DNA polymerase I, which initially fills in nicks but then continues to

synthesize a new strand, degrading the existing one as it proceeds.

(c) The Klenow fragment, which only fills in nicks.

 (d) Reverse transcriptase, which uses a template of RNA.

The reactions catalyzed by DNA polymerases



The reactions catalyzed by DNA modifying enzymes



The reactions catalyzed by DNA modifying enzymes.

(a) Alkaline phosphatase, which removes 5′-phosphate groups.

(b) Polynucleotide kinase, which attaches 5′-phosphate groups.

(c) Terminal deoxynucleotidyl transferase, which attaches deoxyribonucleotides

to the 3′ termini of polynucleotides in either (i) single-stranded or (ii) double-

stranded molecules

The reactions catalyzed by DNA modifying enzymes


